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FLAT PANEL DISPLAY SUBASSEMBLY HAVING 
SPEAKER SECURED BY INTEGRATED 

SECURING STRUCTURE 

FIELD OF THE INVENTION 

0001. The present invention relates to flat panel display 
(FPD) subassemblies, and more particularly to a flat panel 
display Subassembly having a speaker secured by a securing 
structure that integrally extends from a front frame or a back 
cover of the FPD subassembly. 

GENERAL BACKGROUND 

0002 Flat panel displays are commonly used as display 
devices for compact electronic apparatuses. Referring to 
FIG. 9, a typical flat panel display subassembly 9 includes 
a front frame 90, a back cover 92, and a pair of speakers 94. 
The front frame 90 and the back cover 92 cooperatively 
define a space (not labeled) for accommodating the speakers 
94. Each speaker 94 includes a pair of ears 942 at two 
opposite sides (not labeled) thereof, respectively. Each ear 
942 defines a through hole 944 therein. Two pairs of 
protrusions 922 extend into the space from the back cover 
92. Each pair of protrusions 922 correspond to the through 
holes 944 of a corresponding pair of ears 942. Each protru 
sion 922 defines a blind hole 924 having a screw thread (not 
shown) therein. 
0003. In a process of assembly of the flat panel display 
subassembly 9, the through holes 944 of the ears 942 are 
aligned with the blind holes 924 of the protrusions 922 
respectively. Four screws 96 are inserted through the 
through holes 944 and threadingly engaged in the respective 
blind holes 924. Thereby, the speakers 94 are secured inside 
the back cover 92. However, the need for the screws 96 
makes the process of securing and removing the speakers 94 
inconvenient. Further, the step of threadingly engaging the 
screws 96 is typically performed by manual labor, and adds 
to the cost of manufacturing the flat panel display Subas 
sembly 9. 
0004 What is needed, therefore, is a flat panel display 
subassembly that can overcome the above-described defi 
ciencies. 

SUMMARY 

0005. In one preferred embodiment, a flat panel display 
Subassembly includes a front frame, a back cover, and a 
speaker. The back cover is adjacent to the front frame. The 
speaker is adjacent to one of the front frame and the back 
cover, and defines a through hole therein. One of the front 
frame and the back cover includes a securing structure 
engaged in the through hole. 
0006 Other aspects, advantages and novel features will 
become more apparent from the following detailed descrip 
tion when taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007. The components in the drawings are not necessar 
ily drawn to scale, the emphasis instead being placed upon 
clearly illustrating the principles of at least one embodiment 
of the present invention. In the drawings, like reference 
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numerals designate corresponding parts throughout various 
views, and all the views are schematic. 
0008 FIG. 1 is an exploded, isometric view of a flat panel 
display Subassembly according to a first embodiment of the 
present invention, the flat panel display Subassembly includ 
ing a front frame, a back cover, and a pair of speakers. 
0009 FIG. 2 is an enlarged view of a circled portion II of 
FIG 1. 

0010 FIG. 3 is an assembled view of the back cover and 
the speakers of FIG. 1. 
0011 FIG. 4 is an enlarged view of a circled portion IV 
of FIG. 3. 

0012 FIG. 5 is an assembled view of the flat panel 
display subassembly of FIG. 1. 
0013 FIG. 6 is similar to FIG. 2, but showing a corre 
sponding view in the case of a flat panel display Subassem 
bly according to a second embodiment of the present inven 
tion. 

0014 FIG. 7 is an exploded, isometric view of a flat panel 
display Subassembly according to a third embodiment of the 
present invention. 
0.015 FIG. 8 is an enlarged view of a circled portion VIII 
of FIG. 7. 

0016 FIG. 9 is an exploded, isometric view of a conven 
tional flat panel display Subassembly. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0017 Reference will now be made to the drawings to 
describe the preferred embodiments in detail. 
0018 Referring to FIG. 1, a flat panel display subassem 
bly 1 according to a first embodiment of the present inven 
tion is shown. The flat panel display subassembly 1 includes 
a front frame 10, a back cover 12 adjacent to the front frame 
10, and a pair of speakers 14. 
0019 Referring also to FIG. 2, each speaker 14 has a 
generally box-shaped main body 142, and a pair of ears 144. 
The ears 144 outwardly protrude from two opposite ends 
(not labeled) of the main body 142, respectively. Each ear 
144 defines a through hole 146 therein. The speakers 14 can 
receive audio signals and broadcast Sounds. 
0020. The back cover 12 includes a sub-frame 120, a 
sub-cover 122, and four side walls 124. The sub-frame 120 
is generally rectangular, and has a size Substantially the same 
as a size of the front frame 10. The sub-cover 122 is 
generally box-shaped. Each of the side walls 124 is planar. 
The side walls 124 cooperatively connect the sub-frame 120 
with the sub-cover 122, with the sub-cover 122 defining an 
opening (not labeled) adjacent the side walls 124. Thus the 
sub-frame 120, the side walls 124, and the sub-cover 122 
cooperatively define a space (not labeled), which is for 
accommodating a display panel (not shown), a printed 
circuit board (not shown), and other components of a 
corresponding flat panel display that utilizes the flat panel 
display subassembly 1. The sub-cover 120 further defines 
two hatches 125, 126 in a bottom wall 123 thereof. The back 
cover 12 is preferably made from iron, Steel, aluminum, 
magnesium, or a suitable alloy. 
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0021. The back cover 12 further includes two pairs of 
securing structures 127 integrally formed at the sub-frame 
120. The securing structures 127 protrude perpendicularly 
inwardly from a bottom portion (not labeled) of the sub 
frame 120. Each securing structure 127 includes a cross 
shaped root 128, and a securing column 129 extending from 
the root 128. The securing column 129 has a plurality of 
parallel ridges (not labeled) thereon. Each securing column 
129 corresponds to the through hole 146 of a respective ear 
144. A diameter of each securing column 129 is approxi 
mately the same as a diameter of the through hole 146. 
0022. The front frame 10 includes four side walls 102 
connected end to end, thus defining a window (not labeled) 
for allowing viewing of the display panel. A bar-shaped base 
104 is located at a bottom portion (not labeled) of the front 
frame 10. The base 104 includes two pairs of protrusions 106 
extending toward the ears 144 of the speakers 14. Each 
protrusion 106 defines a securing hole 108 therein. A plu 
rality of parallel grooves (not shown) is defined in the 
protrusion 106 around and in communication with the 
securing hole 108. The grooves correspond to the ridges of 
a respective one of the securing columns 129. The base 104 
further defines two sets of vent holes 109 therein. Each set 
of vent holes 109 is located between the protrusions 106 of 
one pair of the protrusions 106, and corresponds to the main 
body 142 of a respective speaker 14. 
0023 The speakers 14 are secured in the flat panel 
display Subassembly 1 according to the following steps: 
first, the speakers 14 are aligned with the securing structures 
127 such that the securing columns 129 correspond to the 
respective through holes 146; second, the speakers 14 are 
pressed onto the securing structures 127, with the securing 
columns 129 penetrating the through holes 146 respectively; 
third, the front frame 10 is aligned with the back cover 12 
having the speakers 14 fixed therewith Such that the securing 
columns 129 correspond to the respective securing holes 
108; and finally, the front frame 10 and the back cover 12 are 
pressed toward each other, Such that the securing columns 
129 penetrate into the securing holes 108 along the grooves 
respectively and are thereby engaged in the securing holes 
108. Thus the speakers 14 are secured without the need for 
providing any screws, and without the need for engaging any 
screws. Further, when the speakers 14 are removed from the 
flat panel display subassembly 1, there is no need for 
disengaging any screws. In Summary, the speakers 14 can be 
secured to or removed from the flat panel display subas 
sembly 1 conveniently. 

0024 Referring to FIG. 6, a flat panel display subassem 
bly 2 according to a second embodiment of the present 
invention is similar to the flat panel display subassembly 1. 
However, a front frame 20 of the flat panel display subas 
sembly 2 includes a base 204 located adjacently in front of 
speakers 24. Two pairs of protrusions 206 extend inwardly 
from the base 204. Each protrusion 206 has a flat distal end 
face 208 facing one ear (not labeled) of a respective speaker 
24. Two pairs of securing columns 229 extend inwardly 
from a back cover 22 of the flat panel display subassembly 
2. Each securing column 229 extends through one ear of a 
respective speaker 24. The securing column 229 may for 
example be fittingly received in the ear or interferingly 
engaged in the ear. The distal end face 208 of the corre 
sponding protrusion 206 stops the securing column 229. 
Thereby, each of the speakers 24 is cooperatively secured by 
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the corresponding securing columns 229 and corresponding 
distal end faces 208. The flat panel display subassembly 2 
can achieve advantages similar to those of the flat panel 
display Subassembly 1. 
0025 Referring to FIG. 7, a flat panel display subassem 
bly 3 according to a third embodiment of the present 
invention is shown. The flat panel display subassembly 3 
includes a front frame 30, a back cover 32, and a pair of 
speakers 34. Referring also to FIG. 8, two pairs of back 
securing elements (not labeled) are provided on a side wall 
322 of the back cover 32. Each pair of back securing 
elements includes a back protrusion 327 and a back securing 
structure 328, which extend from the side wall 322 toward 
the front frame 30. Two pairs of front securing elements (not 
labeled) are provided on a base 304 of the front frame 30. 
Each pair of front Securing elements includes a front pro 
trusion 307 and a front securing structure 308, which extend 
from the base 304 toward the back cover 32. Each pair of 
front securing elements corresponds to a respective one of 
the pairs of back securing elements. In a securing element 
group having one pair of front Securing elements and one 
pair of back securing elements, the front protrusion 307 
corresponds to the back securing structure 328, and the front 
securing structure 308 corresponds to the back protrusion 
327. A distal end face (not labeled) of the front protrusion 
307 is flat, and a distal end face (not labeled) of the back 
protrusion 327 is flat. When one of the speakers 34 corre 
sponding to the securing element group is secured in the flat 
panel display Subassembly 3, the front protrusion 307 and 
the back securing structure 328 cooperatively secure one of 
ears 344 of the speaker 34, and the back protrusion 327 and 
the front securing structure 308 cooperatively secure the 
other ear 344 of the speaker 34. The flat panel display 
Subassembly 3 can achieve advantages similar to those of 
the flat panel display subassembly 2. 
0026 Further or alternative embodiments may include 
the following. In one example, the Securing structures and 
the protrusions can be arranged at selected of the front frame 
and/or the back cover alternately. In another example, each 
speaker can define one or more through holes in the main 
body thereof. For instance, one through hole can be defined 
in a bottom portion of the main body, and another through 
hole can be defined in a top portion of the main body. 
0027. It is believed that the present embodiments and 
their advantages will be understood from the foregoing 
description, and it will be apparent that various changes may 
be made thereto without departing from the spirit or scope 
of the invention or sacrificing all of its material advantages, 
the examples hereinbefore described merely being preferred 
or exemplary embodiments of the invention. 

What is claimed is: 
1. A flat panel display Subassembly comprising: 

a front frame; 

a back cover adjacent to the front frame; and 
a speaker adjacent to one of the front frame and the back 

cover, the speaker defining a first through hole therein; 
wherein one of the front frame and the back cover 

comprises a securing structure engaged in the first 
through hole. 
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2. The flat panel display subassembly in claim 1, wherein 
the front frame comprises a base located adjacent to the 
speaker. 

3. The flat panel display subassembly in claim 2, wherein 
the securing structure extends inwardly from the base Such 
that the securing structure is engaged in the first through 
hole. 

4. The flat panel display subassembly in claim 1, wherein 
the back cover comprises a Sub-frame adjacent to the front 
frame. 

5. The flat panel display subassembly in claim 4, wherein 
the securing structure inwardly extends inwardly from a 
bottom portion of the sub-frame such that the securing 
structure is engaged in the first through hole. 

6. The flat panel display subassembly in claim 4, wherein 
the back cover further comprises a plurality of side walls 
connecting with the Sub-frame. 

7. The flat panel display subassembly in claim 6, wherein 
the securing structure extends from one of the side walls 
adjacent to the speaker Such that the securing structure is 
engaged in the first through hole. 

8. The flat panel display subassembly in claim 1, wherein 
the speaker further defines a second through hole opposite to 
the first through hole. 

9. The flat panel display subassembly in claim 8, wherein 
the front frame and the back cover each comprise a securing 
structure, and the securing structures are respectively 
engaged in the first through hole and the second through 
hole. 

10. The flat panel display subassembly in claim 1, wherein 
the securing structure comprises a cross-shaped root, and a 
securing column extending from the root. 

11. The flat panel display subassembly in claim 10, 
wherein the securing column comprises a plurality of par 
allel ridges. 

12. The flat panel display subassembly in claim 10, 
wherein the other of the front frame and the back cover 
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comprises a protrusion corresponding to the securing col 
l 

13. The flat panel display subassembly in claim 12, where 
the protrusion defines a securing hole engagingly receiving 
the securing column. 

14. The flat panel display subassembly in claim 12, 
wherein the protrusion comprises a flat distal end face that 
stops the securing column. 

15. The flat panel display subassembly in claim 1, wherein 
the back cover is made from iron, steel, aluminum, magne 
sium, or alloy. 

16. A flat panel display Subassembly comprising: 

a front frame; 

a back cover cooperating with the front frame to form a 
space therebetween; and 

a speaker located in the space, the speaker being secured 
by at least one securing structure unitarily extending 
either from the front frame or from the back cover or 
from both the front frame and the back cover. 

17. The flat panel display subassembly in claim 16, 
wherein the speaker defines at least one through hole therein. 

18. The flat panel display subassembly in claim 17, 
wherein the at least one securing structure comprises a 
securing column engaged in the at least one through hole. 

19. The flat panel display subassembly in claim 16, 
wherein either the back cover or the front frame or both the 
back cover and the front frame comprises at least one 
protrusion oppositely stopping the at least one securing 
Structure. 

20. The flat panel display subassembly in claim 19, 
wherein the at least one protrusion comprises a flat distal end 
face oppositely stopping the at least one securing structure. 
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